In recent years, since airspace restrictions and the volume of passenger traffic are increasing, the rate of flight delay is rising rapidly and the contradiction about it is outstanding. Flight delay event not only holds up passengers' time, but also makes the airlines suffer a lot. So a scientific and reasonable guidance is necessary to reduce the delay effect. This paper firstly establishes a method to assess the degree of airport delays and get all factors which caused the flight delays quantification, and ultimately we offer a proposal to deal with the flow factor, which is the principal reason for flight delays.
Introduction
Since the reform and opening-up, China's civil aviation develops rapidly and has made remarkable achievements. Fixed-point flight traffic has been ranked second place in the International Civil Aviation Organization. China Civil Aviation's average annual growth is 19.5% and it develops much quicker than any other transportation ways [1] . With the rapid developments, flight delays which influence civil aviation are also constantly exacerbated and upgraded. In recent years, about 25% of the flights are not normal according to China's civil aviation, for which complaints caused by flight delay accounted for more than 45% of the total civil aviation complaints. Currently, the most prominent problem in China's air transport industry is the growing flight delays caused by uneven distribution of aviation resources and airspace congestion. For all the reasons, study on flight delays is very important. the concept of collaborative cooperation, used collaborative mechanism to improve the efficiency of air transport system by integrating air traffic control, airlines and airport resources.
But there is no systematic research inland, from the perspective of the civil aviation departments and government departments, focusing on the main causes of flight delays and its improvement measures. It can be said that the study of domestic flight delays is in the ascendant. In this article, we will analyze the reasons for the delay of several airports which have higher delay rates and give suggestions. This is the innovation point of the paper.
Models and Questions

Problems' Proposing and Analyzing
Nowadays, flight delay caused some troubles to travelers. In the article we collect related data and build the corresponding mathematical model to solve the following problems:
Question 1: Establish a model to determine the extent of an airport delay, and list 10 airports which has the most severe flight delays in China (or some other country). For Question 1, this paper collects the airport flight delay data first. It uses the fuzzy comprehensive evaluation method to construct the flight delay level assessment model, and determines the weight of the six indexes of the airport delay degree. Then the membership is calculated and the degree of airport delay will be determined.
For Question 2, this paper analysis the causes of flight delay from the aspects of its impact and the frequency. In the aspect of the influence degree, it builds grey correlation model to evaluate. And its influence can be analyzed by comparing the flight delay trends and the number of delays. Using the grey correlation model to assess the degree of impacts, you can determine the main reason for flight delays from these two angles.
For Question 3, this paper starts from the main impact-flow. On one hand, it Journal of Applied Mathematics and Physics qualitatively analysis some factors which influence airport traffic, including airport infrastructure construction, modes of transportation and other factors. On the other hand, quantitatively, it establishes a regression analysis model and tests the model. And finally it adds dummy variables to study the impact of policy factors on airport traffic.
Model Assumption
1) Each airport is consistent with the criteria of flight delays.
2) The source of the data is real and effective.
3) Reasons for the flight delay have no influences with each other.
4)
Assuming that under normal circumstances, all flight indexes meet the flight requirements. 
Symbols Description
Model's Established and Solved
Flight Delay Assessment Model's Established and Solved
Flight delay assessment index system is an organic whole which is composed of a series of interrelated indexes that intuitively reflect real-time flight delays in airspace. From the flight delay time and sphere of influence these two angles, this paper respectively selects time-related indexes and scope-related indexes to establish a real-time assessment index system for flight delays. According to spatial and temporal distribution feature, the article chooses the time-related indexes and scope-related indexes of the flight delays, and builds the real-time evaluation system for flight delays. It is shown in Table 1 .
We determine the weight of the index by AHP (analytic hierarchy process) Table 2 . Forming decision matrix according to the Table 1 
After consistency test, we can get ( )
0.500, 0.500 , 0.667, 0.333 , 0.423, 0.227, 0.227, 0.123
In the paper, the fuzzy comprehensive evaluation method is used to construct the flight delay level assessment model.
According to the features of flight delay, we divide flight delay degree into 5 levels. Value of each level is shown in Table 3 . Table 2 . Scale and its definition.
Scale Definition 1
Comparing two factors, they have the same importance.
3
Comparing two factors, the former is slightly more important than the latter.
5
Comparing two factors, the former is more important than the latter.
7
Comparing two factors, the former is much more important than the latter.
9
Comparing two factors, the former is extremely more important than the latter. The fuzzy level of each evaluation index is determined by the triangular membership function. The function is shown in Figure 1 .
The membership function of flight average delay time is 
Membership function of flight delay rate change is 1 18
Membership function of flight delay rate, airport delay rate, air control and weather is: 
Substituting data of delays to Formulas (3.1) -(3.3), it will get C. Then we can get the membership of each delay level. Thus we can get fuzzy membership matrix 1 R and 2 R of time-related indexes and scope-related indexes, where 11  12  13  14  15   11  12  13  14  15  21  22  23  24  25  1  2  21  22  23  24  25  31  32  33  34  35   41  42  43  44  45 ,
We use the operator 
According to the principle of maximum membership ( )
We get the flight delay levels in real time, and that is delay level. Table 4 .
Substituting data of delays to Formulas (3.1) -(3.3), we get ( ) 
Flight Delay Reasons
There ( ) In general, the resolution coefficient and the resolution are of the same trend.
In this case, we take resolution coefficient as 0. Table 5 .
The Initialization of each sequence is showed in Table 6 .
Using gray system software to solve it, then we get the degree of correlation Comprehensive analysis of all the reasons is shown in Table 7 .
From Table 7 , we can conclude that improper control flow is the main impact, and followed by airline reasons and weather reasons, and finally for other reasons.
Flow Factors Analysis
In order to ensure the most efficient using of airspace, the method to adjusting traffic flow of a given airspace and a given route to an airport is flow controlling.
From the view of airports conditions: airport infrastructure construction also has a great impact on airport traffic. In addition, flight flow is different times.
With the rapid development of China's aviation and the rapid increase in the number of aircraft, the load on these roads is also growing. Moreover, in order to ensure the needs of national defense, the country restricts the airspace strictly, 
Having been tested, all tests of the model can pass, and the model is well fitted. Therefore, the model after adding the dummy variable is a better model, and the improvement of the model is successful.
It can be seen that the model has a great deal of flexibility, and it can coordinate the arrival and departure processes in each time interval on the airport and make full use of the airport capacity. At the same time, the model also consider the weather factors, which can facilitate decision-makers to combine the meteorological department information with the expected flow in the airport within a next period of time to initially forecast future feasible traffic allocation. This provides a reliable basis for its future scheduling strategy.
Conclusions
This paper firstly establishes a method to assess the degree of airport delays and gets all factors which caused the flight delays quantification, and ultimately offers a proposal to deal with the flow factor, which is the principal contradiction for flight delays. The closer correlation of it, the greater contact it is. Finally, we get the first three main reasons which influence the flight delay are flow, airlines and weather conditions.
For Question 3, starting from the flow factor, which is the most important factor from problem 2, we analyze the airport infrastructure, other transportation ways and policy factors which influence the flow of airport from the aspect of qualitative .We also establish a regression analysis model from the perspective of quantitative and get it tested. Finally, we offer some suggestions to improve the airport traffic such as increasing investment on airport infrastructure, selling ticket at a discount, streamlining government and delegating authorities.
